Aims. The aim of the study was to assess the occurrence and intensity of musculoskeletal pain as a risk factor for reduced work ability. Methods. In total, 1449 workers participated in the study, 64% were younger workers (<45 years old, M 31.4); 36% were ageing workers (≥45 years old, M 50.3
INTRODUCTION
Demographic changes in the society always entail epidemiological changes: in each ageing society, an increasing number of people suffer from chronic age-related diseases. Cardiovascular diseases and musculoskeletal disorders (MSDs) are the most common chronic age-related diseases; for years they have been the medical basis for workers being declared (for the first time) totally unable to work, regardless of the type of their work [1] . In 2013, nearly 1 million Polish workers complained of work-related muscle pain in the neck, shoulders, arms and hands [2] . MSDs, even if not work-related, are "one of the main causes of activity restriction, functional loss, and disability" (p. 3831) [3] . As many as 44% of workers experience muscle pain which impairs their ability to work [4] . A study of a representative sample of actively working Finnish adults showed that multisite pain generated considerable risk for reduced self-perceived work ability [5] and, additionally, multisite pain at baseline strongly predicts poor work ability after 4 years among industrial workers [6] .
It is, therefore, important to ask how musculoskeletal disorders, for which the most common symptom is pain, affect social activity and work ability, especially in ageing workers.
The aetiology of musculoskeletal pain is complex. It may be a symptom of serious MSDs, not related to the type of work, and it can result from excessive risk factors in the working environment. In both cases, musculoskeletal complaints affect workers' well-being and physical activity, thus deteriorating their quality of life and work ability. According to Salonen, Arola, Nygård, et al.'s prospective study, employees who retired before their statutory retirement age assessed their work ability as work ability index (WAI) = 34.9, i.e., moderate, while workers retiring at the statutory age or later evaluated their work ability as WAI = 39.3, i.e., good [7] .
The relevant literature lists a number of work factors that cause musculoskeletal complaints. The main ones are physical: high repeatability of work tasks, prolonged awkward posture at work, considerable force developed at work and local vibration [8, 9, 10] . The risk for musculoskeletal pain also rises under conditions of psychosocial stress, e.g., time pressure, low level of job satisfaction, lack of control with high requirements, and insufficient social support. These factors enhance the adverse effect of excessive mechanical burden since they increase muscle tension and hinder co-ordination of movements [11, 12, 13, 14, 15, 16] . Many of those factors are also risk factors for decreased work ability [17, 18, 19, 20] .
The aim of the study was (a) to assess the influence of health condition described with subjective feeling of health, and the occurrence and intensity of musculoskeletal pain on the work ability index (WAI) in younger and ageing workers, and (b) to assess the occurrence and intensity of musculoskeletal pain as a risk factor for reduced work ability (WAI < 37).
METHODS

Study Population
The questionnaire study was administered by occupational medicine personnel during periodic, preventive medical examination. Workers who reported successively for follow-up preventive examinations (and agreed to participate in the study) obtained a questionnaire to fill in.
In total, 1449 questionnaires with complete information on health condition and WAI were analysed. Thirty-six percent of total group were 45 or older. Most subjects had physically demanding work (64.3%), 25.8% had psychologically demanding work and 9.8% had work that was both physically and psychologically demanding.
Health Condition
Health condition was assessed on the basis of the following indices: subjective assessment of the feeling of health; the respondents were asked to assess their health on a 5-point scale, where 5 = excellent, 4 = very good, 3 = good, 2 = moderate, 1 = poor; assessment of the occurrence in the past year of pain affecting six parts of the body (shoulders/arms, hands/wrists, neck, upper back, lower back, legs), using the Nordic questionnaire [21] ; assessment of pain intensity; the respondents were asked to assess pain intensity on a 100-mm visual analogue scale (VAS) scale, where 0 mm = no pain, 100 mm = very severe (unbearable) pain.
Work Ability
Work ability was assessed with the subjective WAI [22] . The WAI questionnaire consists of seven questions. Five of them require subjective assessment: current work ability compared with the lifetime best, work ability in relation to the demands of the job, estimated work impairment due to diseases, own prognosis of work ability 2 years from now and mental resources. The other two questions require objective answers: number of current diseases diagnosed by a physician and sick leave during the past year. The score can be between 7 and 49, where 7-27 = poor; 28-36 = moderate; 37-43 = good; 44-49 = excellent.
The analysis of the relationships between health condition indices and WAI was carried out in two age groups. One group consisted of <45-year-old (younger) workers, the other of ≥45-year-old (ageing) workers.
Statistical Analysis
Statistical analysis was done with Statistica 9.2. An analysis of regression was carried out to assess the relationship between the occurrence of pain, its intensity and WAI score. Multivariate analysis of logistic regression was used to estimate the risk factors for (a) reduced work ability (WAI < 37); (b) reduced current work ability compared with the lifetime best (< 7 mm); (c) poor own prognosis of ability to perform current work in 2 years' time. In the model of multivariate analysis of logistic regression, the following were adopted as explanatory (independent) factors: subjective feeling of health, with two categories: good health and poor health. To this end, the answers were divided into two categories of health: good (excellent, very good and good) and poor (moderate and poor). Good health was the reference category; occurrence of pain in six parts of the body, with two categories: no pain and pain. No pain was the reference category; intensity of pain in six parts of the body, with two categories: weak (<30 mm VAS) and severe (≥30 mm VAS) pain. Weak pain was the reference category.
The significance level was set at p ≤ .05.
RESULTS
Work Ability
Mean (SD) work ability measured with WAI was 38.4 (6.4) for female and 41.4 (5.7) for male workers; 37.4 (6.9) for ageing and 39.4 (6.2) for younger workers; 39.0 (6.4) for workers with physically demanding work, 40.4 (5.2) for workers with psychologically demanding work and 41.2 (4.6) for workers whose work was both physically and psychologically demanding. WAI was reduced in 33.1% of the whole group.
Health Condition
Seventy percent of workers assessed their health as good and excellent, 26% as poor, 4% did not answer this question. In all the workers who assessed their health as good and excellent, mean (SD) WAI was 41.2 (5.04), whereas in workers who assessed their health as poor, WAI was 33.6 (6.2); p ≤ .001. In younger workers who assessed their health as good, mean (SD) WAI was 41.3 (5.1), whereas in those who assessed their health as poor, it was 33.9 (5.9); p = .003. In ageing workers who assessed their health as good, mean (SD) WAI was 40.1 (5.3), and in those who assessed their health as poor, it was 31.8 (6.7); p = .034. Table 1 shows that the respondents from both age groups mostly reported pain in the legs and lower back. They also reported pain in the hands/wrists and neck. The most intense pain both in younger and ageing workers was in the legs. An analysis of regression of WAI and the occurrence of pain in six parts of the body showed a negative relationship between those factors. Pain in the hands/wrists, neck and lower back resulted in a statistically significant decrease in WAI for all subjects and for younger and ageing workers. Pain in the shoulders/arms resulted in a statistically significant decrease in WAI in all subjects and in younger workers. Pain in the legs, although the most frequently reported problem, only slightly affected a decrease in WAI; these changes were not statistically significant (Table 2 ).
Musculoskeletal Pain
An analysis of regression showed a statistically significant negative relationship between the intensity of pain in the neck and WAI for all subjects and for younger workers; between pain in the lower back and WAI for all three groups of subjects, whereas for pain in the upper back and legs only for all workers (Table 3) .
Multivariate Logistical Analysis
The following factors were associated with an increased likelihood of reduced work ability: the subjective feeling of health being poor (OR 1.38, p < .001 in younger workers; OR 1.33, p < .001 in ageing workers); the occurrence of pain in the neck (OR 1.37), shoulders/arms (OR 1.41), hands/wrists (OR 1.38) and the lower back (OR 1.47) in younger workers, and the lower back (OR 1.67) in ageing workers; the occurrence of severe pain (>30 mm VAS) in the neck (OR 1.49) and lower back (OR 1.48) in younger workers, and in the lower back (OR 1.15) in ageing workers (Table 4) .
Moreover, logistic analysis showed that pain in the hands in younger workers and in the lower back in ageing workers resulted in a higher risk factor for reduced current work ability compared with the lifetime best (OR 1.75 and OR 2.80, respectively). Similarly, severe pain in the upper back in younger workers and in the lower back in Notes. WAI = work ability index. Notes. VAS = visual analogue scale, WAI = work ability index.
ageing workers resulted in a higher risk factor for reduced current work ability compared with the lifetime best (OR 1.02 and OR 1.03, respectively) ( Table 5 ). There was no statistically significant relationship between the occurrence of pain or the intensity of pain and poor own prognosis of work ability in any group.
DISCUSSION
Occupational safety and health services pay special attention to MSDs, which are the most common occupational complaints. MSDs reduce work ability both among workers with psychologically demanding work and workers with physically demanding work. In a prospective Notes. WAI = work ability index; total WAI < 37; OR = odds ratio; CI = confidence interval. Notes. OR = odds ratio; CI = confidence interval.
study of WAI in firefighters, Kiss, Walgraeve and Vanhoorne showed that work ability was determined by age, health, especially MSDs, followed by cardiovascular and respiratory diseases [23] .
Other research studies showed MSDs also negatively affected work ability among agricultural machinery operators [24] and workers in cooled food-processing facilities [25] . According to Sjögren-Rönkä, Ojanen, Leskinen, et al., the high intensity of MSDs has a significant negative impact on work ability among workers with psychologically demanding work [26] . Low assessment of work ability was recognized as one of the main factors favouring early retirement over employment. The other factors were heavy physical work demands, stress and poor health [7] . According to Alavinia, de Boer, van Duivenbooden, et al., poor and moderate work ability were highly predictive for becoming disabled with hazard ratios 32 and 8, respectively [27] . A prospective study showed that WAI could predict early exit from the labour market for health reasons (total inability to work): 65% of men and 60% of women who at 50 had work ability defined as poor, at 62 were already on a disability pension. In comparison, only 18% of men and 13% women whose work ability at 50 was excellent, at 62 were on a disability pension [22] In a prospective 10-year study involving 1033 employees working as executives, Feldt, Hyvönen, Mäkikangas, et al. observed that in patients whose work ability was excellent or good (WAI ≥ 37), the average exit age from the labour market was 61.3 years, i.e., significantly higher than in patients whose work ability was <36; 55.4 years [28] .
Our study comprised multivariate analysis of logistical regression, where two categories of work ability were adopted as variables: 7-36 was defined as reduced work ability, whereas 37-49 as satisfactory work ability (i.e., work ability which is not a predictor of early retirement). The results showed a negative relationship between pain in the shoulders/arms, hands/wrists, neck and lower back in the past 12 months and WAI in all subjects. Also the intensity of pain was negatively correlated with WAI for pain in the neck, upper back, lower back and legs in all subjects. In ageing workers such a relation was observed only for pain in the lower back. This effect was confirmed by the results of multivariate analysis of logistic regression, which showed that in ageing workers pain as well as severe pain in the lower back increased the possibility of reduced work ability both in the total score and in current work ability as compared to the lifetime best. This data confirmed the results of a study of Finnish adults, according to which musculoskeletal pain was associated with reduced (moderate/poor) work ability (OR 2.9; 95% CI [2.0, 4.2]) [29] .
Magnago, de Lima, Prochnow, et al.'s study among nursing workers also proved that employees who reported strong/unbearable (70-100 mm VAS) musculoskeletal pain were four times more likely to be classified as having reduced work ability [30] . In contrast, our research showed such association already for pain over 30 mm VAS.
According to Monteiro, Alexandre, Ilmarinen, et al., MSDs affect several aspects of work ability measured with WAI, the most important being that the presence of MSDs negatively influences own prognosis of work ability in 2 years' time, which is relevant in the context of staying at work until retirement age [31] . According to our study, the occurrence of pain or its intensity do not constitute higher risk factors for poor own prognosis of work ability in any of our study groups. This is consistent with de Vries, Reneman, Groothoff, et al.'s results, which showed that workers with chronic nonspecific musculoskeletal pain could stay at work with high work ability and performance, especially when they had high beliefs of pain self-efficacy [32] Therefore, information on factors affecting reduced work ability and factors that allow employees with MSDs to remain active at work is crucial. They can be regarded as a measure preventing early termination of occupational activity, particularly in the context of increasing retirement age.
CONCLUSIONS
The cross-sectional character of this study is a limitation, which prevents strong conclusions. However, we can argue that prevention and early diagnosis of MSDs are important in increasing work ability and thus extending workers' occupational activity. Further analysis of factors which make ageing workers consider their work ability satisfactory despite musculoskeletal complaints is necessary.
